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ABSTRACT

Controversies have arisen over paradigms used in cleaning up lead released to soil from lead-based paint (LBP). Lead released to soil from
LBP can be managed as CERCLA waste. Such waste and potential risks from exposure can be characterized by US EPA Risk Assessment
Guidance for Superfund or less restrictive guidance from US Dept. of Housing and Urban Development (HUD). We use a California
example to illustrate how differing policy goals affect risk-based decisions. Fifty-two of 560 former military housing units in Novato, CA,
were characterized for LBP hazards in soil. Lead concentrations in composite and discrete soil samples ranged from <20 to 1,240 mg/kg.
Yard-wide average concentrations of lead (per HUD guidance) were below both 400 mg/kg, the screening value from HUD guidelines, and
230 mg/kg, a value derived from site-specific inputs to LeadSpread, DTSC's exposure model. DTSC found that actual exposure areas for
young children could be defined by smaller areas (fenced patios, front or back yards). Exposure concentrations for smaller areas were as high
as 600 mg/kg for several housing units. Conclusions are summarized below.

INTRODUCTION

Conflict can arise over guidance for remediation of hazardous waste property contaminated with lead based paint (LBP). US EPA, under
Section 403 of the Toxic Substances Control Act (TSCA), established standards for LBP hazards to supplement existing guidance of the US
Dept of Housing and Urban Development (HUD). This guidance utilizes generic cleanup standards designed to balance cost of cleanup
versus affordability of low cost public housing. The California Dept. of Toxic Substances Control (DTSC) under State and Federal CERCLA
guidance utilizes risk assessment to derive site-specific health risk based remedial goals, which are safe for the intended future use. DTSC
developed LeadSpread, a lead exposure model to predict blood lead levels and derive remedial goals for lead contaminated soils. Residential
remedial goals calculated using LeadSpread with site-specific conditions are generally significantly lower than the generic goals of 400 ppm
for bare soils in children’s play areas and 1200 ppm for other residential soils established under TSCA. To illustrate what may occur when
TSCA/HUD and CERCLA guidances “collide” at a hazardous waste property, we present an example.

The U.S. Department of Defense (DOD) Housing Facility in Novato, California, is a military family residential area built in 1960, and
designated for transfer and reuse under the Base Realignment and Closure (BRAC) program. Intended future use of the property is affordable
housing for the City of Novato. Disagreement arose during the cleanup process over the guidance to be used in site investigation and
assessment. This poster describes the difference in approach for characterization, risk assessment, and cleanup goals under CERCLA
guidance with DTSC oversight and under TSCA/HUD guidance.

In 1995, the Navy inspected 22 of the 560 housing units in accordance with HUD criteria for the presence of LBP hazards. LBP was present
on the interior and exterior of many of the housing units. Lead detected in soil adjacent to several of the structures warranted further
investigation. Two additional phases of investigation were conducted to characterize the distribution of lead in soil around selected housing
units.

APPROACHES TO LEAD-BASED PAINT: CERCLA (SUPERFUND) VERSUS HUD/TSCA

CERCLA HUDITSCA
Application Hazardous waste sites Housing; child-occupied Facilities
Identify levels which could result in adverse |ldentify levels which would result in adverse
DObjective health effects health effects
Approach Flezible, site-specific Prescriptive
Primary decision criterion | Risk assessment Cost-benefit
Other decision criteria Balancing criteria ! -
Models such as IEUBK for predicting blood
Analgtical tools lead levels Empirical model For comparing cost-benefit
Sampling design Open-ended Prescriptive, Finite ™
Sample method Discrete samples preferred Composite samples
Ezposure area Discretionary, directed Tard-wide
Hot spots Evaluated Meither identified nor evaluated
Ezposure media All sources of lead included Soil and house dust
Population evaluated Children and adults Young children
Scenario Residential and nonresidential Residential only
Ecological receptors Evaluated Mot evaluated
13 loss; 13 less than 70; blood lead above 20
Endpoints considered Child blood lead level abowve 10 pgidL pgidL
Generic (400 ppm for bare soil play area;
Recommendation Site-specific remediation goals 1.200 ppm yard-wide average)
Remedy selection Permanent preferred Interim for 400 to 1,200 ppm
Public involvement One balancing eriterion ™! Not required

a. The nine balancing criteria of CERCLA, are (1) protection of human health and the environment, [2] compliance with ARARS, [3] long-term
effectiveness and permanence, [4] reduction in togicity, mobility, and volume of waste, (5] short-term effectiveness, (6] impementability, (7]

b. A fraction of units is sampled, warying with the total number of units.



METHODS

P;h“;zzt Hu;sﬁlli:m: Sampling Approach (a) Exposure Area/Concentration Term
* HUD: LBF hazard in soil Composite sarnple concentrations corpared
1 77 * Two composite sarapleshmit (r=3] with criterion
* Front and back or side yard, within dripline
* HUD, CERCLA, USEPA and DTSC guidance HAVY:
* 16 composite (n=3) "step-ont" surface soil Whole ward
8 sarnples it * 83% UCL on georetric or arithmetic
* Front and back yards mean for all samples for each unit tw
2 4units sarpled in |x pgonree sarnples from & in. depth at four Phase 1 |* Area-weighted average (AWA): based on
Fhase | urits average concentration ™ and area in step-
dunits sarpled de |+ 4 agitional corposite and discrete saraples frorn  out zones
NS target areas
* Eight background saraples DTS
Patiog and play areas
52 * Bwerage, weighting for nuwber of
* HUD Guidelines + Navy and DTSC agueemaent[iPomples ™
3 26 units sampled |+ Ome or more composite samples (n=4) * Wlwle.yard ot patv:.u hielsaiza
earlie * Wlid-yard andior patiofplay area * B u.tut sailsoima il s ]
261 units sampled de * Ay rad-yard or play area composite
neve sample
RESULTS
l:l:"];;::t Ra(;i:ii:];n[:sm Exposure Conceniration Decigion Criteria And Conclusions
HULD: =400 mgkz
* 4 of 22 units = 400 mgks
1 {c%:lr:;uls,ifgzaxriglpql{i) Mot Determined * Regample those four unite
* Sarnple four additional urits

* Do step-outs and targeted sampling.

HAVY: LeadSpread: 230 and 490 mgikg
o Whole ward (zite-gpecific mpats)
gt 2 il * Range of 05% UCL arong wits: | HAVY:
(4 ft from foundation) 52 to 360 mgfkg * 95% UCL <490 mefke; one wnit was >230
e * Range of AWA: 4% to 130 mgks | mglke
(1 ft from foundation) * Ho AWk =230 mgfkg
2 Bt 12 o S5yl DTSC: * Hot spots infreguent, liruited areas
M' 61 to 650 mgfkg Patin/Play areas * Whole yard poses no risk to children
M' 3o S mglks | Saraple-weighted averaze * Ho further action
Discrete saraples: 35 t0 230 mgks |4 oot two wnite: S00and 460 |DTSC:
mgzkg * High Pb in patiofplay areas
Eelzramel g 1L i 5550 * Exposures likely in fenced patios
* High variabihity, sarple all umts
PHLSE 3 PHASES 1.2 &3 Hanyr/[DTSC agreernent: 400 mgkg
Sl yard: 1610 1L.21) el T;Ijl; £ nits): 46 to 250 ESAW: ing 52 of 60 housing urits i
Patio/play atea: 30 to 270 mafkg JEn () TS anpliei2le TS 3
mgfks adecuate.
POOLED DATA (Al Phases) ;81;&:1:;:? areas (34 urats): 30 to *fimfﬂfhkﬁhhoud of sitgﬁl;fr':a?nt h:jalalth
: effects from exposure to Pl in soil.
3 | Fotypieally <100 mefkg o e
* When =400 rgfke ocomrred, i
. . DT5C:
nsually seen in =1 composite * Front or back yard: maaromm = |DTSC:
sample. ' —— . . .
* Five of 52 units had =230 gz in A00 ks * Patio areas might pose risk to children.

patiofplay area or front or back srard.

* Patiofplay areas: madrra = 500

gk

* Sample patiofplay areas of all units.
*Hermedial action may be warranted.

4 Encept where noted, the upper one-half inch of soil was sampled after first removing any debris or owverlying sod.

" Statistical determinatians by the Mlavy For Phase 2 did not distinguish bebween composite and discrete samples. In calculating average concentrations,

OTSC weinhted composite samoles bu the number of subsamoles.



F——
o e o
:WPT-(‘\- S s a— Mg
SN ey Lo
Area : (.: : /
Drip Line — H H
UNIT O:_—_J Drip Line
Xd
R e
UNIT 1 BACK YARD UNIT 1 PATIO
HOUSING UNIT 1
Phase Sample Distance® (FT) Number of Soil Lead Concentration Exposure Concentration
Location Subsamples (mg/kg)
(Discrete n=1)
1 Side yard 0 5 34 Not estimated.
1 Front yard 0 5 500
2 Downspout 2 1 690 NAVY:
2 Front yard 2 1 140 Whole yard
2 Side yard 1 3 250 ©95% UCL of geometric mean--360 mg/kg
2 Side yard 25 3 280 o Area-weighted average--130 mg/kg
2 S?de yard 3 95 DTSC:
2 Side yard 6 3 81 e Patio area, Sample-weighted average--420
2 Side yard 12 3 140 mg/kg
2 Side yard 18 3 110
2 Back yard 1 3 120 Combined Data for Phases 1, 2, and 3
2 Back yard 2.5 3 440 NAVY:
2 Back yard 4 3 120 Whole yard
2 Back yard 6 3 100 o Average--220 mg/kg
2 Back yard 12 3 54 o Sample-weighted average--260 mg/kg
2 Back yard 18 3 75 Patio, Sample-weighted average -- 260 mg/kg
2 Patio 3 270 (Excludes 950 mg/kg discrete sample)
2 Patio 1 1 950
3 Patio 1 5 270 DTSC: .
3 Front yard o1 3 750 Front yard, Sample-weighted average--590
? Distance from house foundation mg/kg .
Patio, Samele-welghted average--340 mg{kg

Soil Lead (Pb) Concentration vs. Distance from House Foundation
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UNIT 2 FRONT YARD UNIT 2 PATIO

HOUSING UNIT 2

Sample Number of Subsamples | Soil Sample Lead
Phase . Distance® (ft) (discrete n=1) Concentration Exposure Concentration
Location
(mg/kg)
1 Front yard 0 5 260 Not estimated.
1 Back yard/patio 0 5 1,200
2 Downspout 1 1 70 NAVY:
2 Front yard 1 3 65 Whole yard
2 Front yard 2 3 49 095% UCL of geometric mean--140 mg/kg
2 Front yard 4 3 46 o Area-weighted average--89 mg/kg
2 Front yard 7 3 80
2 Front yard 12 3 28 DTSC:
2 Front yard 18 3 35 e Patio area sample-weighted average--460
2 Back yard 1 3 91 mg/kg
2 Back yard 2 3 91 Combined Data for Phases 1, 2, and 3
2 Back yard 4 3 720 NAVY:
2 Back yard 7 3 91 Whole yard Average--100 mg/kg
2 Back yard 12 3 120 Patio Average: --43 mg/kg
2 Back yard 18 3 38 (Excludes value of 1,200 mg/kg from Phase 1
2 Patio 1 3 43 data)
2 Side yard 1 1 35
3 Side yard 1 5 63 prs¢. -
— - Back yard (including patio)
Distance from house foundation o Sample-weighted average--370 mg/kg
o Patio, Sample-weighted average--460 m&

CONCLUSIONS

HUD guidance incorporates risk management decisions and cost considerations at the beginning to produce generic rules;
CERCLA guidance uses risk assessment results to guide site-specific risk management decisions at the end of the process.

HUD guidance minimally characterizes LBP hazard. Methods such as compositing samples can mask hot spots.

A reasonable maximum exposure area was smaller than an entire yard.

High variability requires sampling a higher percent of housing units.

Site-specific hazards should be assessed with a model such as LeadSpread.

When lead is present at 40 to-1200 mg/kg, "control measures' recommended by HUD guidance must be considered interim, not a
permanent remedy preferred by CERCLA.

Because young children are the sensitive receptors, public acceptance of site characterization and remedial action is especially
important.
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